Kinetics and Molecular Docking Study of an Anti-diabetic Drug Glimepiride as Acetylcholinesterase Inhibitor: Implication for Alzheimer's Disease-Diabetes Dual Therapy.
At the present time, treatment of two most common degenerative disorders of elderly population i.e., Type 2 Diabetes Mellitus (T2DM) and Alzheimer's disease (AD) is a major concern worldwide. As there are several evidences that proved strong linkages between these two disorders, the idea of using dual therapeutic agent for both the diseases might be considered as a good initiative. Earlier reports have revealed that oral anti-diabetic drugs such as peroxisome proliferator activated receptor γ (PPARγ) agonists (thiazolidinediones) when used in T2DM patients suffering from AD showed improved memory and cognition. However, the underlying mechanism still needs to be deciphered. Therefore, the present study was carried out to find whether glimepiride, an oral antidiabetic drug which is a PPARγ agonist could inhibit the activity of acetylcholine esterase (AChE) enzyme. Actually, AChE inhibitors seize the breakdown of acetylcholine which forms the main therapeutic strategy for AD. Here, glimepiride showed dose dependent inhibitory activity against AChE enzyme with IC50 value of 235 μM. Kinetic analysis showed competitive inhibition, which was verified by in silico docking studies. Glimepiride was found to interact with AChE enzyme at the same locus as that of substrate acetylcholine iodide (AChI). Interestingly, amino acid residues, Q71, Y72, V73, D74, W86, N87, Y124, S125, W286, F295, F297, Y337, F338 and Y341 of AChE were found to be common for 'glimepiride-AChE interaction' as well as 'AChI-AChE interaction'. Thus the present computational and kinetics study concludes that glimepiride and other thiazolidinediones derivatives could form the basis of future dual therapy against diabetes associated neurological disorders.